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[lomydeHsl  3aKOHOMEPHOCTH  HM3MEHEHHS  XapaKTEPUCTUK - OTPKCHHUS M Iepefadn
3JIEKTPOMAarHUTHOTO ~ WM3IYYEHHUs MOMMIGHUPHON  OSKpaHHpYIOIIEeH TKaHH C  BIIOXKCHHEM
HAHOCTPYKTYPHOTO (hEppPOMAarHUTHOTO MHKpPONPOBOJA MPH XHMHYECKOM OCaKACHHHM HA
MOBEPXHOCTh €€ BOJIOKOH HMKENIS M3 BOAHBIX pacTBOpPOB. COCTaBIEHBI PEKOMEHIALMUH IIO
MPAaKTUYEeCKOMY IPUMEHEHHUIO TaKOl TKaHU.

Kniouegvie cnoea: xkodpUIMEHTH OTpaKCHUS M NEPeJadd dJIEKTPOMArHUTHOTO H3ITy4eHUs,
HHUKEb, MOMMIGHUPHAs  OSKpaHUpYIOIIas  TKaHb C = BIOXXEHHEM  HAHOCTPYKTYPHOTO
(heppoOMarHNTHOTO MUKPOIPOBO/IA, XUMUYECKOE OCAXKIICHHUE:

BBenenne

Mt 3amuTel  00OpynoBaHUsT W OHOJOTMYECKMX  OOBEKTOB  OT  BO3ACHUCTBUS
ANeKTpOMarHuTHOro wuanydenus (OMU) MoryT MCHoNb30BaThCs KOHCTPYKIUH 3JIEKTPOMATHUTHBIX
9KpaHOB. Marepuansl Ui U3rOTOBJICHHUS TAKUX KOHCTPYKIHHA BBIOMPAIOTCS, UCXOMs U3 TpeOOBaHHMI,
NpebsABIsIEeMbIX K MX pabodyeMy IMaa3oHy 4acTOT, XapaKTEPHCTHUKAM OTPAKEHUs] M OCIa0JICHUS
OMU, a Takke MEXaHHYECKHMM CBOHCTBaM M MaccorabapuTHBIM IapaMeTpaMm. B uactHOCTH, eciu
HEOOXOJUMO, YTOObI KOHCTPYKIHSI JJIEKTPOMAarHUTHOTO O3KpaHa XapaKTepH30BaJlaCh CBOWCTBOM
THOKOCTH W TONIIMHOW B CIUHHIBI MHUIMMETPOB, TO Ui ec¢ (HOPMHUpPOBAaHUS IPUEMIIEMO
WCIIOJIb30BaTh TKaHU U TPUKOTAXKHBIE ITOJIOTHA. Takue Marepuaibl JOJDKHBI COAEP)KaTh KOMIIOHEHTBI,
CBOWCTBA KOTOpHIX  OoOecredynBaloT ociabJeHWe DJHEPruv  B3aUMOJCHCTBYIOIIMX C  HUMH
AJIEKTPOMArHUTHBIX BOJIH 32 CUET JTUDJICKTPUUECKUX, MATHUTHBIX W/WIIN PE3UCTHBHBIX MOTEePh. OTHUM
U3 CIIOCOOOB YHPAaBIISIEMOr0 U3MEHEHUS 3HaYeHUH KO3 HUIMEHTOB OTpakeHUs U ocnadbnenus MU
KOHCTPYKIMH JIEKTPOMArHUTHBIX 3KPaHOB Ha OCHOBE TAKHX MAaTEPHAJIOB SIBISETCS BKIIOUEHHE B UX
BOJIOKHA YacCTHIl MeTala.

Llens HacTosimei paboThl 3aKi0vagachk B UCCICIOBAHUY BIUSHUA XUMUYECKOTO OCAKACHUS
HHUKEJISl U3 BOJHBIX PACTBOPOB PA3IMYHBIX THIIOB HAa XapaKTEPUCTHKH OTpaskeHHs U ocsadbnenus MU
NOJMVRGUPHON  DKPAHUPYIOIIEH TKaHU C BIOXKEHWEM HAaHOCTPYKTYPHOTO (heppOMarHuTHOTO
mukpomnposozaa (IISTBHOM).

MeToauka NMPOBEACHUSA IKCIICPUMEHTA

Ha puc. 1 mpencrtaBnena pentrenorpamva [IOTBH®M, momydeHHas ¢ HWCIIOIB30BaHHEM
pentreroBckoro audppakromerpa JJPOH-3 mo meroauke, npeacraBieHHoi B [1].

VYcraHoBieHO, 4TO OCHOBHBIMU KommoHeHTaMu [IDOTBH®M sBnsitoTcs OKCHABI KPEMHHUS
(SiO2, SisO10), Opymmtel (D108sMgO2, MgH20;), a Ttaxke Huobar xene3a (FsFeNb),

XapaKTePU3YIOIUICA MATHUTHEIMH CBOMCTBamMH [2].
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Puc. 1. Pentrenorpamma TKaHu ¢ peppOMarHUTHBIM MUKPOIIPOBOIOM

XUMHUYECKOe OCaKJEHUE HHUKENs Ha NMOBEpXHOCTh BONOKOH I[IODTBH®M mnposoaumocs u3
pPacTBOPOB JIBYX THUIIOB. PacTBOp mepBOro THIA BKIIOYAN B ¢e0s1 THIOPOCHUT HATPUS U XJIOPUCTHIN
aMMOHHH (BOCCTAaHOBUTEIb — CyJIbdaT HHUKEIs (KpUCTALIOTHIAPAT)), PacTBOpP BTOPOTO THIA —
runopochUT HATPUA M JIMMOHHOKHCIIBIH  HaTpuil - (BOCCTAHOBUTENIb — XJOPUA  HHKEJS
(kpuctammoruzapart)). OOpa3ibsl TKaHW MOMENIATNCEH B YKa3aHHBIE PAaCTBOPHI, BEIIEPKUBAJINCH B HUX,
MOCJIe Yero BBHIMOJTHSINCH €€ MPOMBIBKA, CYIIKa M CTaOHMIHM3alys Ha €€ MOBEPXHOCTH KJIaCcTEpOB
ocaxxIeHHoro nukens [3].

Ha puc.2 mnpexncraBieHa peHTTEHOTpaAMMa MCCIIEAYEMbIX OOpa3LOB IIOCJE IPOBEACHUS
XUMHAYECKOTO OCAXKJCHHSI HUKENS W3 BOAHBIX PACTBOPOB Ha MOBEPXHOCTH €€ BOJIOKOH. Y CTAHOBJICHO,
4TO B pe3yJIbTaTe JaHHOTO Mpoliecca Ha MOBEPXHOCTH BOJIOKOH oOpa3yetcs Mg2Ni. [lanHoe BemecTBO
HpeCTaBIsieT Cco0OW  MPOBOMLIMA = MapaMarHeTWK (T.e.  XapakTepu3yeTcsi apaMarHUTHON
HaMarHH4eHHOCThIO [Taysm) [4].
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Puc. 2. PentreHorpamma TKaHu ¢ (peppOMarHUTHBIM MUKPOIIPOBOJIOM, COZIEpIKaIIel KITacTephl HUKEIS
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Usmepenust xapakTepucTHK OoTpaxkeHus u ocmadinenuns OMU [I3TBHO®M npoBoaunuch B
muamnazone gactot 8...12 I'T ¢ mucmonp3oBanmeM manopamaoro m3mepurelss KCBH u orpaxkenus
S12P-67, cormacHO METOIMKE, TIPEACTaBICHHOM B [5].

Pe3yabTaThl M X 00cy:KaeHHE

Ha puc. 3 u 4 npencraBiieHbl 4aCTOTHBIE 3aBUCHMOCTH KOA(PGHUIIMEHTOB OTpakeHUs (S11) H

ocnabnenus (|Sz1[) OMU IIDTBH®M B anamazone gacror () 8...12 T'Tw.
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Puc. 3. YactoTHble 3aBucHMOCTH K0 duirentoB orpaxxenuss OMU: 1 — [I3TBHOM; 2 — [IDTBH®M nocne
OCa)XJICHUsI Ha TIOBEPXHOCTh €€ BOJIOKOH HUKEJIS M3 pacTBopa rnepsoro Tuma; 3 — I I9TBH®M nocne ocaxneHus
Ha MOBEPXHOCTH €€ BOJIOKOH HUKEIIS N3 pacTBOpa BTOPOTO THIA
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Puc. 4. Hacrorasle 3aBucuMocTH ocinadnenus OMU: 1 — IIDTBHOM; 2 — [ISTBH®M nociie ocaxacHus Ha

MOBEPXHOCTH €€ BOJIOKOH HUKEJIS U3 pacTBopa nepsoro tumna; 3 — [ISTBH®M mnocie ocaxneHus Ha
IIOBEPXHOCTH €€ BOJIOKOH HUKEIIA U3 PACTBOpPa BTOPOIrO TUIIA

[lokazano, uro 3HaueHus: kodpduuuentos otpaxkenns MU [IDTBHDM cocrasisior
—5...—6 nb "mpm 3HaueHusix ocnabnenumss OMU 7,2...10 ib B ngmamazone wyactror S§...12 I'Tm.
XHUMHUYECKOe OCaXICHNE HHUKENS U3 PacTBOpa MEPBOrO THIA HAa MOBEPXHOCTh BOJIOKOH TaKOW TKaHH
OPUBOIUT K YBEITHUEHHIO 3HaUeHUH ee ko3 duimentoB orpaxenus OMU Ha 1,2...3 1b, a ocaxxaenue
W3 pacTBOpa BTOPOTrO THNAa — K YBEJIWYEHHIO 3HAUEHWH yKa3aHHOro mapamerpa Ha 1,2...3,5 nb.
Bemuunas ocnabiaerns MU [I9TBH®M npu s3tom ymensimarotes ¢ 7,8...10 ab o 3.8...6 ab (mpu
WCTIIONB30BAaHUM JJII XMMHYECKOTO OCQXKJEHHUS HUKEIS BOJHOTO pacTBOpa IMEpPBOrO THIA) H
Bo3pacraroT A0 9,2...11,5 nb (npy MCMONB30BaHUU ISl XUMHYECKOTO OCAXKJIEHUS HUKEIS BOJHOTO
pacTBopa BTOPOTO THIIA).

Ha pwuc.5 mnpencraBieHbl YacTOTHBIE 3aBHUCUMOCTH KO3(QQHUIMEHTOB oTpaxkeHuss OMU
[I9TBH®M, 3akpenneHHON Ha METAIIIMUECKOM MOIIIOKKE.

[lokazano, uro 3HaueHHs KoO3(hPHUIMEHTOB oTpakeHHMss OMM  3akperuieHHOH Ha
Mertaumueckoi noanoxke [IDTBH®M cocrasasttor —0,6...—1,2 1b B quanasone gactot §...12 I'Tm.
3navenus k03hdunreHToB oTpakeHnss MU 3akperieHHbIX Ha METAIUTMYECKOH MOII0KKe 00pa3oB
TKaHH TIOCJE€ XMUMHUYECKOTO OCAKACHHMA HHUKENsl M3 BOJHBIX PacTBOPOB Ha IOBEPXHOCTH BOJIOKOH
nmocienHei ymeHpImaTcs Ha 1...2 n1b (Ipu HCTOIB30BaHUN TSI XUMHUYECKOTO OCAXKICHUS HUKEISI
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BOJHOT'O pacTBOpa MEpBOro Tuma) ¥ Ha 1,5...3 (Ipu UCHOIB30BaHUM A XUMHYECKOTO OCaKICHUS
HHUKEJIS BOJHOI'O PacTBOpa BTOPOrO THIA). YMEHBLICHHE 3HAUYECHUI yKa3aHHOTO IapameTpa MOXKET
ObITe  00yciioBIeHO H(¢dexkToM HHTEPGEPEHIIMOHHOTO TaIlleHHs HaXOAAIUXCS B TpoTHBO(dase
3JEKTPOMAarHUTHBIX BOJIH, OTpakeHHBIX OT noBepxHocTeil [IDTBH®M u metannndeckoi NOAI0KKH.

£, ITn
8 8.5 9 95 10 105 11 11,5 12

’ — 4

-1 =
oy — T

3 A
s T_#‘A/
4

-1 &2 &3

Puc. 5. YactoTHbIe 3aBECEMOCTH K03 GHUIHEHTOB OTpaskeHMst IMU 3aKkperiecHHBIX Ha METAIUIMYECKUX TTOIOKKAX
IITBHOM (1), I2TBH®M mocie ocax/IeHHUs Ha TOBEPXHOCTh €€ BOJIOKOH HUKEJIS M3 PACTBOpA MIepBOro Tuma (2),
[I3TBH®M mnocne ocaxxaeHus Ha MOBEPXHOCTH €€ BOJIOKOH HUKEIS U3 pacTBOpa BTOporo Tuma (3)

3akiaouyenue

XUMHUYECKOE OCaXKACHHUE HHKENs W3 BOAHBIX pAcTBOPOB Ha TIOBEPXHOCTH BOJIOKOH
TPUKOTAXKHBIX MAaTEPUAIIOB MOXET NMPHUBECTH KaK K YBEJIUYEHHIO, TAK M K CHIDKCHHUIO 3HAYCHUIl ee
ko3 umeHToB oTpaxkeHusst u ocnabinerns OMU (B 3aBUCHMOCTH OT THIIA HCIIOJB30BAaHHOTO
pactBopa). B cpennem, ykazaHHbIe TapaMeTphl U3MeHsI0TCsS Ha 2 1b.

HccnenoBaHHasi TKaHb MOMKET HCIONB30BaTbCA A (HOPMHUPOBAaHUSI TMOKUX KOHCTPYKLMH
(kKak 0IHO-, TAK ¥ MHOTOJICOMHBIX ) 9KPaHOB, 00ECTIEYNBAIOIINX OCIa0IeHNe YHEPTruu Mo00YHBIX DOMU
pamuolNeKTpoHHOTO  obopynoBanus. C  HCHOOJB30BAHMEM TaKUX KOHCTPYKIHMH — JOMYCTHMO
M3rOTaBIUBATh YCTPOICTBA THIA «IITOPA» A SKPAHWPOBAHHUS OKOH MOMEIIEHUH, BHYTPH KOTOPBIX
pacronaraeTcss  paJuMOUIEKTPOHHOE - O0OpYIOBaHME, WM  CIELHOAESKAY M  IepcoHaia,
obcmykuBaromiero 3to obopyaoBanue. C 1eapl0 YBEIMUCHUS 3HAaYeHUN ocnadienus DMU takumu
KOHCTPYKIUAMHU B HUX OTOMNOJHUTEIIBHO MOXHO BKJIHOYAaTh METAJUIMYCCKYIO q)OJ'H)Fy.

INFLUENCE OF CHEMICAL NICKEL DEPOSITION FROM WATER SOLUTIONS
ON THE ELECTROMAGNETIC RADIATION REFLECTION AND ATTENUATION
CHARACTERISTICS OF SHIELDING POLYESTER FABRIC WITH
NANOSTRUCTURED FERROMAGNETIC MICROWIRE

0O.V. BOIPRAV, A A.A. AHMED, L.M. LYNKOU

Abstract

It’s obtained the change regularities of electromagnetic radiation reflection and transmission
characteristics of shielding polyester fabric with nanostructured ferromagnetic microwire when nickel
deposited on its fibers surface from water solutions. Recommendations for the practical application of
such fabric are proposed.
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